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(54) FREQUENCY CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct not only a level 
error but also phase deviation and to suppress the 
generation of the unrequired frequency components of 
high frequency band signals as much as possible. 
SOLUTION: A base band signal generator 1 generates 
base band signals composed of common-mode signals 
and quadrature signals whose phases are shifted for 
90° from each other, based on frequency setting data 
signals. A quadrature modulator 1 6 generates the high 
frequency band signals for which the base band signals 
are shifted to a high frequency area by local oscillation 
frequency signals. In this frequency converter provided 
with the base band signal generator 1 and the quadrature 
modulator 16, a detection circuit 1 1 for detecting the 
level values and phase values of the common-mode 
signals and the quadrature signals and a control circuit 
14 for calculating the level error and a phase difference 
between the common-mode signals and the quadrature 
signals based on the detected results and controlling the 

base band signal generator 1 so as to output the base band signals for which the level values of 
the common-mode signals and the quadrature signals are the same and the phase difference 
between both signals is 90° according to the level error and the phase difference are provided. 
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1 

^{ctsns^i^^aits^aif^ (i n 
m$z&th^%t (in cj:o*ta*n/t««K:as^^ 

ii9sagjsffi«m#£j*^& (i) 

WT (14) t*«AfcC<i:S:«FStfrS^ 

gjgffi«m#££&Tsg&#«m^£dt^i8: (i) 

Lfc*«*«««f44ritfSffl*Ml»fS (l 6) 
^r^tli-r^^tB^© (11) 

mftt&mmk&^m ( i ) &mm~t zmm^m (u) 
im&m3] m&m2 \zfcn<Dm&L&&mmw\z&\,* 

X. mflB£J£ffttA*?£j£^S (l) tt, Jf&ftfS:^ 

9 Ogfn, T^O U^;Hgrt*[sJ — CO 2 -D<D^j i?9)V®L 

Km^Z&f&tZ^® (2) fcti&A., 

HtrfB^^ Z?*)\,%LMm^&.HL¥m (2) tt, miBIHff^ 

)\s$&mRzs&fam&ffiK?zizmwfriiLttRzsu'<)i'm 

T, HfrfB^JPlHl^ (14) te^iEKf^ttSiEibf^i 

he^^ i??)i>mmm mk&^m (2) siMzttwa* 

mm^&2irfL-?z>&o\zfflwi,T. m&mttmn&zfm 
t a m & m n m <d u ^ ; u ^ ^ r ^ a t@ g <& 5 s - * £ i b tt 

mJfBt$IEg>j^(c*3^T, mJlBfrJ^KElft (14) fi, mlfB 

ft hfemmmsitiL^WL (2) mfiBfBtt^n*: 



2 ) #l? 9 - 1 3 0 3 6 1 
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T-^:iloT, HtrfBu^;u^MRtX{itaM^^iE-r^ 
r. mtefflm®& (14) ti, H(rBBii^iES(if^^(c*5^ 

ft <£> wl I B U ^ J U M M & & *@ ^ co x - * £ IB « U , 

mk&^m (2) & % mtz2z><D^j )v®Ltem^& 

go 

X , iftfBftJPlElft (14) tt, fJIB«S*iiEI&^B#^*5^ 

^)immRZf&ffi^<Dir-?lZi£-iX, 4 V 2 )V 

temmn^fc^m (2) hgib 2 ^co^ 

[If #m 7 ] fS^JS 3-6 o^fn^ l JMfcIBifeco^ 

30 (2) Zffiy>f 1/^7 hf^ y^J^i«SR'>>t'tJ- 

< If 0 * 

itufB^&^ilHf ^^^^^ (1) mrfB^tsy-r 

2 ^co^^ i?*)iWiBm ^zmtzmm? a ^ zmmzm 

A*-^ ( 3 , 4) <h, 

mm&v/ Azi>n-9 (3, 4) fc*f LTistt en, 
HtriBT^D ?fcMm^\z^*n%^m&ft*m3k'?z> 2 

0©D-/t^7>fJ^ (5, 6) t*ffi7L?tC<t$:ftm 

40 ^-r^^^^c^^^So 

ib*js 8 ] m&m 2-7 ourn^ 1 miztzmom 

&»««^®tc*5i^T, MIB^iftRaeife^B: (16) 

[m&ms] mm&m7£T-?mf%izm-J^x. 
*;: fats a* 9 o srnfci^tBm^&rXit5f(t -^t^e^s 
*js»*«^*^rit"r*«is»*«#**^a; (i) 
<h, mjfB^tsm ^R^HtjiBH^m^^s-^^T, 

50 ^ff^tc^ 0 KriBiSJS*«m#«»Att1H4KK:S/7 h 
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(16) £fc*jtfc«tt**mS«*C;feV»T. 
<Offl&»&&^& (31) 

S (32) 

mJfB&tti^IS: (3 2) K<fc 

^ (c ^ n ^ J: -5 (c, iiafB£j8#«ra^£fifc¥© (i) 
zmwtz>mw^& (i4) <t«:*Afcc t&^gst-r 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

fijc^nfc^tB^t ^<t, 9 0° kffiofn^g^fif t$ 

[ 0 0 0 3 ] 0 8lt tf >^X-^ MUfc* 

fflift*'>>-fe^-f -tf (J^T, -ffiDDSil^) 2t, 
29(DD/A3>/\-^3 ( 4(5:, 2^©D-/U7^ 

(RT, LPFt^5) 5, 6<b, 2*DCDff*I2§ 
7 , 8 Si^t^S, it XX IBS 16H, *£*@S 1 7 
<h, 2 ^(DW-m^mm (¥7)1 • >X H • 5 +-9") 
18, 19t, *D#3§ 20i$lAT^5. 

[0004] i«DDS2tt, \hiim^m^ : f-¥m 
j&>offi«a<+ 9 o ° fn^ci 2 co^^< is? )i$ij&m^& 

^^-T^o fil i cof^ >?^;p*»«#ii, d/A3>a 
3 Kffl^Sft, ffi 2 <Z>-r>f D/ 
A3>A'-^4l:m^3$tlS, d<D — fBDD S 2 te, H 
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[ 0 0 0 5 ] D/A3>/\-^3il mi<D? j is ¥ )\> 

$n&m^&m i <D7 -rutf&mm ^cxife-r*. lpf 

lsT¥ffi^M%§ 1 8 JCfiJ^-r^o D/A3Wt-^4 
tt, S 2 Of Y y^^iifi^Si 2 W7t D^Jgfi 
•^fC^-r^o LPF6lt f©|2(07tD^^i{| 

h-om i (Dit^m ^£ Lxw-m^m^ 1 9 (cm^-r ^ e 

10 [0006] §g 2 5 J^SB*«3g 1 5^6(0^35 
««J3»»«^LOi:l^i;ttffl (0° ) £fc^»2tOHg 

it, m 2 ommmmz* w-m^m^ 1 8 izmjjtsn* 

tR 2 CDg^ff ¥«XSH8& 1 9 Jetties*!*. 

[0007] 1811, mi <D{s\mm^ (MZ. 

fc£* coswlt^-^)) £ff§ 2 c^)[0l^f|^ (#Jx.H c 
osco2ch-r^) (CckO^I^L, mico^iim^ (= c 
03Bl'C08w2) <h bTjfJD^gs 2 0 C{li^t 0 
20 £! 2 <D¥»S5 3S8§ 19 11 fg 1 (DiH^m^ ( = - s in 
o> 1 ) £fg 2 CDS3£fI^ ( = s i nw2) fCctO^I^ 
b, m 2 (D^mm^- ( = - s i n co 1 • s i n co 2 ) «t 
bTJUD^t^ 2 0 ICtti^-r*. JJD#S2 0tt, ilRM 

2 ©f^if^^uof tx, femfc^mmn (= c o s 6> 

1 • c o s co 2 — s incol • s i n co 2 ) $:4fi)c1" 

[ 0 0 0 8 ] C©*5fl«»tt«*tt, H^itOfiD^^ 
SfCJcO, cos (co 1+0)2) 

30 i ^Gtti*s*ifc» i extern i <Dm&m^<D 

[ 0 0 0 9 ] ¥^^H^{Cct 
^4^1, ^O2oco#j^ff^-coe>^-^^7^;i/^{c 

C 0 0 1 0 ] ±iBbfcfiS?*iH3§ 1 6 Ttt, ^-co{iiJ^ 

6-350658 -^^$g(H04L 2 7/20) IB $s CO it 5^ * »9 
50 «g*CH l^ffi(i-^&^il^(i^<t©PBl(0«i|B<Z)T>A^ 
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[00 11] 0 9C^t<k^l:, 5 5te> ffl 

*!&&!Elg& 5 0 &&i&{f^R, fsj^fi^ I R^S3^ 

m^q^a* b. -iBUBit^ i £m&m^Q£<Dm<Dw< 
mm-rzy-i >mw®& 5 2 tmn^, co^jp 

[0012] 

-rtisnjE-rsctttT^rtt^tifOraii****. ceo 

/£&<I^> if>Pi^7, 8 CDPil^te^fCigEbT^ 

[00 13] IC, *<Dfe&&m® 5 5 14, ^^^^^ 
5 0 — ^&i&<oai^(i# S ^jgj^^tC A^? IT 

omjE&ff? zti&'vzz. b^b&^b, 

ism 5 0 w(t^(D«iai(ctt^fPfl^^^«»fe*, jsi&$c* 

[0 0 14] *«^tt±CIB|jHj*fe»ft'r<5fc«)fC3&:S 
[00 15] X. ffS 2 (Dglftte, U^l/^CO^te b"f 
[0016] 

£&mxtzm$L&&mgimiz$>^x . m&mj&&&mn 
wkmizm-j^T, ^(Dm^zmjE^zizmwuffttzmfe 

[0017] I^^JI 2 tcl5i«Of6^tt, JMi£^f££^- 
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9 0 aogaiESJis«f««^^tb^$ns <k 
[0018] t8#is3 \znzme>5£W\z* m*m2 \zmm 
t> m^izit«tfi 9 0 ^fn, u^;ufi^i^ — co 2 

[0019] sf^Jl4 ^BB«0)^S^«, 3 fClB© 

co 2 ~zxf)^t <i is? )i$Lj&m n o izmm b 

fi*gMtf>^-:?£fBti b, WBH*jE»fPK:*5^T, hUHB 

&MiE?zizmtyfc&ttRzsu^)\,m&^n^nhriift 

[0 0 2 0] It^JiS lZ$Zm<D¥£W\** lf^^4iCfB^ 

40 (D^TJc^bT^^^nAcitiisi^tam-^s^iriBiS^m 

^fBltb. «HB*IE»fP«FJC*5^T, ^^c$>^>^fB^^ 
[ 0 0 2 1 ] l^?R^6 fc3B«fe©^^ti, If &m 4 tcfB^ 

so $MR2nfz-&izttisT4i!&£nfzM&mttm^'8i 
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7 

[0022] is* js 7 \z&m<?>mwte* m&m 3 - 6 <d 

Sic -t@y-r h^^r > ? ^;u^^»'>>ir+»--r -tf ic 
j; 0 ±/&£n*: 2 -d<d^s< it? )\,&mm^&&m & n v 
zmmzm-zs^T. r + u>/mMmmz$t&'tz> 2 

[ 0 0 2 3 ] 19*^8 HBB«(7)5B^«, gS*Jg2-7<0 

^^mmn^m^xm^^m^m^ Mmfo&mmnz 

[ 0 0 2 4 ] M*3I9 CM(0»iH, ffi&ffcSfc^'x- 

^{t mzm-i^x* s^tc&ffi^ 9 0 ^-rn/i intern *t 

t?^T, m&&mmm^iz&Qm&&&ft&m^2:mm 
fcmmizz/7 1 <^ 

^m^owoimmzsizizmmzftifeVT. mtzm&$k 
&t&mmz<£&tiz>&? iz* frfBSis^^ff ^^^^^ 

[ 0 0 2 5 ] IS* Ji 1 £K«flD3gipJ{c J;*Ui, t&tti^iS: 

K**ns««#tftfflsn, ^Ji^tc^o^o^i^ 
[ 0 0 2 6 ] m*m2 jcaa«(o«w^«tn«, fcrn^a 

fc J; 0 R««*»Rtf*3!S«^<0 U^MMtftcfi+B flirt* 

^tb^n^>o fit, «n«j^R«c«fco, ^cD^m^mtc 
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^(D^£fcra«»^#<a^£#ffirtffl* ens. 
[0027] ffi&m 3 fcia«of6^tc «fcn«, 

u^Mfi^n-enfc^ 2^ofr/^M 
10 iiWM^ns. 

[ 0 0 2 8 ] »*a4 KE«<D58W»CcfcnJi, &1iiEH) 

x-^fBttsns. 

[ 0 0 2 9 ] X, MlEiHlEJC&^T, SfWlHlKfCck 0 , 

[0030] m&m5 {zmm<D$£wiz&ti\£, mMiEW) 
ft&ftz&^x. m&$>2>m&iK$st7£7 : -*m*%<D±xiz 
ttisX^f&znfrmftm^&zfm&mniz-D^xoimm 

30 Tfc»*bT8B«$nfc*»<OU^;ueS2fctKffi*B3&<0 

j:oi:t>< Ji/»^m^^^^a^««jispsns. 

[0031] m&m 6 {cfB^cD^B^tc jcnt^ &*iiE^ 
^fc-«K#LT£rtanfciP!««*&tftt3?« 

o^T^U^JH^l^Mii^r- a* IB lit $ n S . 

^fr$m1R2nzl--ffl^zftJfoLxmmztltz: wo^m^ 
[0032] 7 {caa«<z>»^fcckn«. -f@ y-r 

50 $n^), fit, 2*30DD / A 3 >/\* — ^ (Cct D , 2^» 
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C0033] tn^iii 8 \ztzffi(Dmwiz<£ti&. m^ 7 £m 

mxm 9 iz$zm<Dftwiz&ti&, 2 coj?e&&^8i¥ii3: 

^^^^^^^tb^n^o fit, ^jpp^k^d, * 

t , m&mzfeT-fm ^izttfo^zmmikf&ftn&rf 
^mm^i^mmz^^n^^oiz. m^mm^^^ 

[ 0 0 3 4 ] 

(m 1 (ommoiMM) j^t, *^ej£ji£Mi:L/cs?s 1 <a 
mmiz&^T, m s iz^vrzft&mtmcmf&iz-D^x 

[ 0 0 3 5 ] Hltt, K >yx^^ 

1 5&tffi3£2£!E2§ 1 6 ©flUC, 2ocD#@Ei§9, l 
0, 2 ^(O^ii^-U x^&§§ (^T, FFTil^) 
12, 13 ^^•'T^^miHlgS 1 1 S^^JPIhISS 14$i 

[0036] ^sb§I9«, ifij@ig7^e)m^$nfcRffl 

6 CD¥$J^I8i§ 1 8 £ Jg 1 CD F F T 1 2 JCf tl^n^SB 

¥®^IBi§ 1 9ct£§2cDFFTl 3 tcf nf n^SE^ 

[ 0 0 3 7 ] 1 20FFT1 2..1 3li, M'ffl 

Is . ^l©FFT12lt U^UHf $B&tff4 

ffl* fS£i9SiiSS»*:: cfc 9*a&Tfr]flSI[eIS& 1 4 tcfcii^ 
IC f§2CDF FT 1 3tt, it^ff u ^ ;Hi 
{4ffl««€:ii!5iSI*tc <fc 0 * a6 T « f^I HI K 1 4 fctb^iT 

[ 0 0 3 8 ] [BJfBfl^tf) U^JH»«tt, Rfty^CD U^JUA 

m&m^<D<zmmmte* tttso° iztt-r&mmo 1 
m&m^v&ttffimu* fiti 9 o ° izn-rzm 

me 2 
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[ 0 0 3 9 ] ME!® 1 4 tt, ^MlffliUS (0»J;U£, 
CPU) *»6m*$n*»ff«!B«»Afll#Cj6»L 

[0040] mmwmwifciz&^x. mw®& 1 4\z. 

^ctoC, -tBDDS 2^^jit^o MtC, *>Jffll[El?Sl 

C, 11 2 CO F F T 1 2 , 13 fefclfB-r*. l> 

T, fHfflllelft 1 4 te, — t§D D S 2 <hfg 1 &tf£§ 2 (D F 

FT12, 1 3 ^coa^fc £ 9 , ±x<Dm&&mfeT- 

[ 0 0 4 1 ] X, $J$P[5l% 1 4 te, Ji5^y-'JX^^$r 

2,13 ZmW-tZ. fit, frj|&PlE]S& 1 4 tt, I1& 
20 ^20FFT12, 1 3 ^ 6 t# 6 tlfz 2 O <D{2 ffiftffi 

t i 2. i 3^6f# en/: 2-d (Du^)imnt^ 

IZ-D^T<D ^r^^^o fit, ^J^® 

So 

[ 0 0 4 2 ] Hifjf^tC^^T, ^JP0g§ 1 4 tt, 

? IZttfo-t ZWIEt'- ? & * U ^^i^ail/Tr tBD 

D S 2 fctba-rs. i^^^c^ 
[ 0 0 4 3 ] rHDDS2tt, $i|PIM¥S 1 4^^>£b^$ 

n&siftje^-^ (tfcs^^r. tb^-rs* i Ra'^ 2 
cox^r i??)\s$imm %<d u'<)\sRzs{iL&$:mmiz$iv>z> 

[ 0 0 4 4 ] ^tc, ±iB<o«t e> (C^^^nfc^^^C^^ 

m^icSo'^T, MVPlBlKft 1 4 «C<fc 0 -tBD D S 2 
1 &tX^ 2 CO F F T 1 2 , 13 T^fajffl $nt, I^^^IS 
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[0 0 4 5 ] H2 (a) tc Ix^UfiilEiifrfCcfcttSffi 
nt^s, Hie* 02 (a) ten, i/^;H»«n:i^ 

;^lf-^a2 t^Stlt^S. CcD&Jli£$C^(D 10 

[ 0 0 4 6 ] X> W3 (a) fete, U ^ IE ml (C * t* 
&|5jfgff ^Ofiffilf IB I P it^m^cO^tBlt^QP 
t^^TDS. 3EtC. m 3 (a) fete, &*01f & I 

p, qp cio*< fifa^x-^ d (-1 ip-qp I) 
frjpisis&i 4<z)^ ; eg ictatt^n^o 

[ 0 0 4 7 ] #tC, *»^<Z)»^«IB«»A«#«C*^ 
t^T, 3^0*8 1 4 fdcfc 9 —ffiD D S 2 ri*flHj$P$*lT, 20 

[0048] eg 2 (b) \z\*. i^oiffijEmiz&tf&m 

[ 0 0 4 9 ] @3 (b) JCtt, U"<;HfiE»K:*5Jt-&PI 

tam^©^ffi««[ i p it 35! ft *t©ft*Bif$RQ p <h/>* 
*snt^4. mx.it* fi+a wiEmr tc , ipi*Bfi^or><i*s 40 

If « I P^0° 1 fc'ttfftT^Sig^, ft 

^ft^^{i+s^^<o-rn+ 0 1 <tHi;#j£«- 9 0 0 c» 

mi ptfo° \zmlt+ 0 1 ©rn^$)O t n^ft^co 

-02 1 *rw9 0 0 c^iTrn^cteic, ts 1 &r>*ss 
2(D-7 r ^>?^;u^^ff^^tii^^n^o 50 
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[0050] m4 (a) tt. *IE«9«ci3^TSi£'#«m 
^b, f^tift^O U^jl/A I 1 £it3£{I^<Z) I/^JI/AQ 

^^^t, 114 (b) tijE»JC*^Ta6*£*««^ 
1 ^^tb^$nsi^tB(t^iit^ft^<Z)iS^&^ 
PUB ft ^co u^;ua 1 1 £iS3£M ^© u^;ua Q 1 
^*#b<, n^m ^p^ofata^^9 0 0 

[ 0 0 5 1 ] ±IBL SB 1 (D$sMtem\*£XTlz 

(1) m&&mm^£j&^ 1 fr<b&ti2n&mmm^R 
zfm.&mn<D\s'<)\,mm&z*®:mffi m&m 1 &zsm 2 © 
ffti2, 1 3(^0^4?), ^(D\y^)vmn Rzt&m 

mmzmzS\,*T* MW®& 1 4«DD S 2 tf>£b*£ 
CDLPF5, GtD^lil^, *f*I§§7, 8©y<>^ 

91811 6 U^;HSHR^&1f ^M<Z)«IE$nfc|pI4B 

if^&r>'i^M§(;cfc 0 . cfc 0 ^mm^m^^m (mm 

[ 0 0 5 2 ] (2) rfBDDS2li, l/^JPKif-^ 

^tci^^t, m^-r-c#m 1 &tfsii 2 

«[ fl^ ft ^ CD 1/ ^ ) V & Z$ 15 tS £ ffi 5i \Z ^ 56 -5 ?K * 5a 31 « 

[0053] (m2<Dnm<Dmm) vk\z. m2<Dmm<D 
mmiz-D^T&w-rzo m 1 <D^m<Dw^m^m- 

5, 

[ 0 0 5 4 ] 0 5 iC^f J: a tC CCOI 2 <DMM<DWm 
^ffi§§ 9 , 10 ©ftfc OJC, X-fyf 21, 22 

^isttenr^^. iisjsuit n^^^cofjf^^ 

^^M^-^^c§il i^l&^^2COF FT 1 2, 13d: 
6t^fttt$n5J:^i:, X<u/^2 1, 22^^3fA 
[ 0 0 5 5 ] :©i2 OUSSOJ^^tC cfctttf, ±12^1 

t\ ^nf^i^^iasfKma 1 6 (ctti^^nsi^tafi^s 

[ 0 0 5 6 ] (m 3 CD^^O^^) ^CfC, I3(D|i(7) 
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[0057] me iz^-t&oiz. ccom3(Dmm<Dmm 

Tit X^f^21, 2 2 fCjJDAT^-f 7^23 

e>nt^s. tttamss 1 iiii^FFT24£i 
□ 5; * trasses x-^m ^ttcs^^r, 

7^2 1 £^LT(£>£j&3§ 1 £F FT 2 4 £.(D\^m£. 
X^7f 22 £^LT<Z>£fi£2§ UFFT24 £<D&m 

£ 0 COJ:^ fCW^AWW^fT^^tt, F F T 2 4 fCct 

©fi««fitia««*<ofi«fli«toi«iK:*m»s^^ 

£ |s] frJ^PtsIS® 1 4 -€-©Pam^<0^tB1f «JC 

±fBb^^#A^jfpc7)ftiin. frjpum 1 4 mmzu 

F F T 2 4 <D[6jffim^O(Sffi1t^^^ai^-f s 
[ 0 0 5 8 ] ClCDcfc^fC, ^30Hl(Dfi(:J;n«, 

ifs i 2 <Dmm<omm£ mmomm&'&z c £&x 
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